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Publication Title: 

ION NITRIDING METHOD FOR METALLIC SURFACE BY UTILIZING GLOW 
DISCHARGE 



Abstract: 

PURPOSE:To efficiently form a hardened layer by ion nitriding on a metallic 
surface without forming an embrittled layer by subjecting the metallic surface to 
an ion nitriding treatment utilizing a glow discharge at the time of hardening the 
metallic surface by the nitriding treatment. 

CONSTITUTIONThe inside of a vacuum chamber 1 where a metallic material 2 
consisting of iron, steel, stainless steel, etc., is imposed on an electrode 3 is 
evacuated to a vacuum from a discharge port 10 and the metallic material 2 is 
heated up by energizing a heater 7 in the electrode 3. A gaseous mixture 
composed of nitrogen and hydrogen is introduced from a nozzle 4 into the 
chamber under 0.1 to 5 Torr pressure. The glow discharge is generated between 
the electrode 3 as a negative electrode and the inside wall of the vacuum 
chamber 1 as a positive electrode by a power source connected with a 
high-frequency power source 6 and a DC power source 5 in parallel. The density 
of the formed plasma is controlled to 0.1 to 5W/cm<2>, by which the surface of 
the metallic material 2 is efficiently nitrided without generating the embrittled layer 
on the surface of the metallic material 2. The hard nitrided layer having excellent 
wear resistance is thus formed. 
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ABSTRACT : PURPOSE: To efficiently form a hardened layer by ion nitriding on a metallic surface 
without forming an embrittled layer by subjecting the metallic surface to an ion nitriding 
treatment utilizing a glow discharge at the time of hardening the metallic surface by the 
nitriding treatment. 

CONSTITUTION: The inside of a vacuum chamber 1 where a metallic material 2 
consisting of iron, steel, stainless steel, etc., is imposed on an electrode 3 is evacuated to 
a vacuum from a discharge port 10 and the metallic material 2 is heated up by energizing 
a heater 7 in the electrode 3. A gaseous mixture composed of nitrogen and hydrogen is 
introduced from a nozzle 4 into the chamber under 0.1 to 5 Torr pressure. The glow 
discharge is generated between the electrode 3 as a negative electrode and the inside 
wall of the vacuum chamber 1 as a positive electrode by a power source connected with a 
high-frequency power source 6 and a DC power source 5 in parallel. The density of the 
formed plasma is controlled to 0.1 to 5W/cm 2 , by which the surface of the 
metallic material 2 is efficiently nitrided without generating the embrittled layer on the 
surface of the metallic material 2. The hard nitrided layer having excellent wear resistance 
is thus formed. 
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